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(54) Process for saturating a fiber 
mat of open structure 

(57) Heat curable liquid polyvinyf- 
chloride plastisol or organosol resin 
is coated onto a porous fiber web 4 
in an amount sufficient to saturate 
the web. Liquid resin on one sur- 
face of the web is gelled by passfng 
the web around a heated roll 12 
which, together with another heated 
roll 1 6, forms a compression nip 
The web passes through the nip 
and around the second heated roll 
to gell the resin on the other sur- 
face of the web 4, after which the 
curing of the resin is completed in 
an oven. The porous web 4 may be 
a mat of glass fibre. 
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SPECIFICATION 

Process f r saturating a fiber mat of pan 
structure 

5 

In the manufacture of decorative sheet-type 
covering material, such as sheet vinyl floor 
coverings, normal manufacturing procedure 
calls for coating the substrate, such as felt 
10 backing, with various plastic layers. The sub- 
strata used is typically a substrate such as felt 
with relatively low pore volume and the felt is 
frequently primed or sealed to make a suitable 
substrate for application of decorative and 

1 5 functional plastic layers. The felt used is typi- 
cally an asbestos felt Because of various 
hazards involved in the use of asbestos it is 
desirable to utilize other materials as the sub- 
strates for decorative sheet type covering ma- 

20 terials. One of the suggested substrates is 
fiberglass in the form of fiberglass mats which 
frequently have relatively large void volumes 
such as on the order of 98% or more, in 
order to use such materials satisfactorily H is 

25 desirable to fully Encapsulate the fibers of the 
mat or web so as to minimize glass fiber 
irritation during processing and installation. 

It has been suggested as set forth for in- 
stance in U.S. Patent 4,041,1 97 to coat 
. 30 relatively open substrates such as cotton scrim 
or nylon scrim with liquid plastic by first 
applying the plastic to the web of scrim and 
then passing the coated substrate between a 
put-on roll and a heat drum to smooth and 

35 compress the plastic coating onto the web. A 
similar coating operation is described in U.S. 
Patent 3,51 9,460 for use on fibrous webs 
such as paper or felt. 

40 Summary of the invention 

In accordance with the invention a process 
is provided for encapsulating an open fiber 
web with cured polyvinyl chloride (PVC) resin 
to yield flexible non-porous sheet suitable as a 

45 substrate for use in the manufacture of deco- 
rative sheet-type covering material. The proc- 
ess of the invention comprises: 

a. coating heat-curable liquid PVC plastisol 
or organosol onto an open structure fiber web 

50 in an amount sufficient to saturate and encap- 
sulate the web; 

b. gelling resin on a first surface of the 
web, by passing the web around a first heated 
roll with the first surface of the web in contact 

55 with the surface of the roll; 

c. then feeding the web, still in contact 
with the first heated roll, into a. compression 
nip formed by the first roll and a second 
heated roll; 

60 d. then passing the web around the sec- 
ond heated roll with th second surfac of th 
web in contact with the surface of the second 
roll to thereby gell resin on th second surface 
of the web; and 

65 e. thereafter completing curing of the 
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resin. 

The Drawing 
The drawing is a schematic representation 
70 of equipment suitable for carrying out the 
invention. 

Detailed Description 
As mentioned above the invention contem- 
75 plates encapsulating an open structure fiber 
web with heat-curable PVC resin by the proc- 
ess summarized above. While the invention is 
applicable to webs or mats of open structure 
made from any flexible fibrous material, the 
80 preferred material is glass fibers in woven or 
non-woven form with webs of non-woven 
glass fiber mats being especially preferred. 
Mats or webs of fibrous material suitable for 
use in the invention should have openings of 
85 a suitable size so that the PVC plastisol or 
organosol used can penetrate the mat to in- 
sure saturation of the mat and complete coat- 
ing of the mat on both sides with cured PVC 
resin to protect those handling the finished 
90 covering material from exposure to the glass 
fibers preferably making up the mat. When 
using the preferred plastisols or organosols 
described below, non-woven glass fiber mats 
suitable for use in the invention generally 
95 have void volumes greater than 98% with 
openings in the mat averaging between about 
1 and about 20 mils in the smallest linear 
dimension with at least about 50% of such 
openings having smallest linear dimensions 
100 between about 2 and about 10 mils. Preferred 
mats include those having a thickness be- 
tween about 10 and about 40 mils and 
weighing between about 1 and about 4 
pounds per 100 square feet. Such mat may 
105 be manufactured by conventional techniques 
used for manufacturing non-woven glass mats 
with the glass fibers used preferably having 
an average diameter between about 0.2 and 
about 0.8 mils, and fiber lengths between 
110 about 0.2 and about 1.5 inches. Binders 
conventionally used for coating glass fibers 
may be used and where used are normally 
present in amounts between about 1 and 
about 50 wt. % of the mat. Suitable binders 
1 1 5 for coating glass fibers of mats used in the 
invention include for instance urea-formal- 
dehyde, latexes, thermosetting resins, such as 
polyester resins, epoxy resins and the like and 
may include among other conventional bind- 
120 ers those mentioned in U.S. Patent 

3,554,851 to Modtgliani, the disclosure of 
which is incorporated herein by reference. The 
binder may f course be applied to the glass 
fibers in a conventional manner. 
125 The flexible, encapsulated webs formed in 
accordance with the invention are useful as 
substrates for conventional decorative flexible 
sheet-type covering material including conven- 
tional wall and floor c verings such as sheet 
130 vinyl, linoleum and the like. In manufacturing 
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such cov ring material, various layers of print- 
ing, plastisols, wear layers etc. may be ap- 
plied to the substrate in a conventional man- 
ner. 

5 The heat-curable liquid PVC plastisol or or- 
ganoso! used In the process of the invention 
may be any of the conventional PVC plastisols 
or organosols known in the art for forming 
PVC layers on conventional sheet vinyl floor- 
i u mg products. A variety of PVC plastisols and 
organosols suitable for use in the invention 

% r %il^oI d 2 n !/•!; Patents 3 ' 45 *,337 and 
3,293,094, the disclosures of which are in- 
corporated herein by reference. 
1 5 While a wide variety of conventional PVC 
plastisols and organosols are suitable for use 
in the product and process of the invention, 
selection of a particular plastisol or organosol 
or mixture thereof suitable for a given appltca- 
tion preferably takes into account such factors 
as the nature of the web to be encapsulated 
the particle size of PVC resin, the viscosity 
and degree of solvation of the plastisol, etc. 
Generally, the most important factors are the 
™ nature of the web, especially the distribution 
and size of the openings in the web, the 
amount and size of resin particles in the 
plastisol or organosol and the viscosity of the 
plastisol or organosol. Desired viscosity of 
30 liquid PVC resin (i.e. plastisol or organosol) rs 
also dependent to some extent upon the parti- 
cular embodiment of the invention being em- 
ployed. If the liquid PVC resin is being coated 
onto only one side of the web with subse- 
35 quent pressure being used to force the resin 
through the web as described below, then the 
resin can generally be of somewhat higher 
viscosity than if it is desired to saturate the 
web with the resin in the coater. 
40 While suitable viscosities for liquid PVC 
resins used in practicing the invention may 
vary widely depending upon the type of web 
and particular processing conditions used, 
preferred viscosities when using the preferred 
glass fiber mats of the type described above 
include plastisols and organosols having visco- 
sities between about 500 and about TO,000 
centiposes (cp) at coating temperatures as 
measured by a Brookfield RVF viscometer 
50 with a number 3 spindle at 20 rpm. While 
coating is frequently carried out at room tem- 
perature this is by no means essential and 
coating temperatures between about 50 and 
about 1 20-F. are suitable with many of the 
commonly used plastisols and organosols. 

For use with the preferred type of glass 
fiber mat described above, PVC resins used in 
practicing the invention may be suspension or 
dispersion resin or may be a combination of 
ou suspension and dispersion resins. Dispersion 
resins in general are m re expensive than 
suspension resins, but tend to have smaller 
particle sizes, e.g. between about 0.5 and 
about 5 micron , and higher intrinsic viscosi- 
ty ties then suspension resins. Dispersion resins 



are commonly made by mulsion polymeriza- 
tion and ar well known to those skilled in the 
an. Suspension resins are mad by suspen- 
sion polymerization and have relatively lower 
/u mtnnsic viscosity and relatively larger particle 
sub than dispersion resins. Particle sizes for 
typical PVC suspension resins frequently 
range between 5 and about 50 microns. In 
practicing the preferred embodiments of the 
75 invention PVC plastosols and organosols In 
which dispersion resin comprises between 
about 35 and about 1 00 wt % of the total 
PVC resin content are preferred. 
oa - C ° atin 8 of heat-curable liquid PVC plas- 
au tisol or organosol onto the open structure web 
in accordance with the invention may be 
OTried out by any suitable means such as 
knife coating, roll coating or dip saturation. 
Conventional reverse roll or knife-over-roll 
85 coating is preferred, especially when it is 
desired to saturate or substantially saturate 
the web during the coating process rather 
than depend upon subsequent pressure to 
th ® resin through the web. Sufficient 
90 plastisol or organosol should be applied dur- 
ing the coating operation to allow for com- 
plete saturation and encapsulation of the web. 
As mentioned, the web may be completely 
saturated during the coating operation or coin- 
So plete saturation may be obtained by subse- 
quently forcing the coating through the web 
or by allowing it to soak into the web before 
gelling. 

- Subse( l uent to coating of heat curable plas- 
100 tisol or organosol onto the web, the process of 
the invention calls for gelling the resin on a 
first surface of the web by passing the web 
around a first heated roll with the surface of 
? e web in c° ntact with the surface of the roll. 
T05 The heated roll used for this purpose may be 
a conventional chrome drum of the type nor- 
mally used for gelling resin. Such rolls are 
well known to those skilled in the art As in 
wa* 1 known, rotational speed of the roll, size 
T 10 of the roll and temperature of the surface of 
the roll may be varied as desired to obtain the 
desired gelling of the resin on the surface of 
the web contacting the roll. In typical applica- 
_ tions, the roll is operated so as to provide 
1 ■ 5 contact times with the web surfaces of be- 
tween about 1 and about tb seconds with 
surface temperatures of the roll being main- 
tained between about 290 and about 350*F. 
In P referret * embodiments of the invention the 
1 20 web is maintained in constant contact with 
the first heated roil until passing into the nip 
to be described below. 

As mentioned, it Is within the scope of the 
invention to either saturate th web during 
coating or to coat on one side only. If the web 
is coated on one side only, in such a way that 
the coating remains principally on the coated 
face, then th coated surface of the w b may 
contacted with the surface of the first rod 
130 mentioned above with web tension around th 
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roll b ing maintained sufficient to force resin 
through the web and onto th opposite sur- 
face of the web. As a result of passing the 
web ov r the first heated roll, PVC plastisol or 
a organosol which has been coated on only one 
side of the web is forced through the web, 
thereby substantially saturating the web, and 
excess plastisol or organosol is forced out on 
to the second surface of the web as the web 
10 travels around the first roll. At the same time 
the heated surface of the roll is gelling resin 
on the surface of the web in contact with the 
roll and preferably for at least some distance 
through the thickness of the web. 
1 6 In the preferred embodiment of the inven- 
tion wherein the web is substantially saturated 
with plastisol or organosol during the coating 
step, tension on the web around the first 
heated roll of about 4 lb/lineal inch is re- 
20 quired to insure continual contact of the sur- 
face of the web with the surface of the roll 
which insures in turn that the fibers on the 
first surface of the mat are incorporated into 
the gel layer. This partial encapsulation of the 
25 web provides the reinforcement of the gel 
layer which is necessary to insure that the 
gelled plastisol separates cleanly from the first 
heated roll after passing through the nip 
Following gelling of resin on the first sur- 
30 face of the web as described above the web. 
still in contact with the first heated roll, passes 
into a compression nip formed by the first roll 
and a second heated roll. The pressure in the 
nip between the rolls is maintained sufficient 
35 so that the gelled resin on the second surface 
of the web is forced back into the web to fill 
voids therein and to provide a smooth surface 
of resin on the second surface of the web. Nip 
pressures between about 15 and about 45 
40 pounds per lineal inch are normally adequate 
for this purpose. If a proper quantity of resin 
has been previously coated onto the web to 
allow for complete encapsulation, a bead of 
liquid or semi-liquid resin will preferably be 
45 maintained at the entrance side of the nip as 
taught in the above mentioned U.S. Patent 
3,51 9 r 460, This will further insure satisfac- 
tory filling of voids and complete encapsula- 
tion of the web by the resin. In order to insure 
60 complete encapsulation of edges as well as 
surfaces of the web it is important that resin 
be maintained across the nip at least to and 
preferably slightly beyond the edges of the 
web. 

55 From the nip between the first and second 
heated rolls the web continues around the 
second heated roll with the second surface of 
the web in contact with the surfac of the 
second heated roll to complete gelling of the 

50 resin on the second surface and throughout 
the thickness of the web. Again, as mentioned 
in connect* n with the first heated roll, the 
dimensions, rotati nal speed, temperature of 
th surface of the second h ated roll and 
65 contact time between th roll and the web 



may be varied in a manner well understood 
by those skilled in the art to provide for the' 
desired g Ming effect. The second heated roll 
is for instance frequently operated so as to 
70 provide contact times between about 1 and 
about 1 0 seconds at roll surface temperatures 
between about 290 and about 350T. From 
the second heated roll the web, which is now 
saturated and encapsulated with gelled plasti- 
75 sol or organosol, passes through conventional 
equipment for further curing of the resin in a 
conventional manner. Frequently, additional 
steps such as printing, application of base 
coat etc. which are conventional to manufac- 
80 ture of decorative sheet-type covering material 
may be carried out before the resin is com- 
pletely cured. 

In the practice of the invention it is essen- 
tial that the resin on the surface of the web 
85 contacted with the first roll be completely 
gelled before the web enters the nip between 
the two rolls. This is necessary so that the 
gelled surface of the plastisol or organosol can 
ferm 3 so,id foundation against which subso- 
90 quent redistribution of still fluid plastisol or 
organosol may be effected when the web 
passes through the nip to insure complete 
filling of voids and reinforcing of thin spots. 
While the primary purpose of the first and 
95 second heated rolls described above is to 
properly distribute resin throughout and on 
the surfaces of the web and gell the resin so 
as to encapsulate the web with gelled resin, 
another very important function of the rolls is 
1 00 to provide the type of surface on the encapsu- 
lated web which is desired for further process- 
ing of the web into finished product, such as 
sheet vinyl flooring. Thus if a smooth surface 
is desired for printing or for application of 
105 subsequent coats of material, the surface of 
one of the heated rolls should be a completely 
smooth surface. If on the other hand a tex- 
tured surface is desired, the surface of the roll 
may be textured accordingly. The surface of 
1 10 the other heated roll should of course be 
consistent with whatever type of surface is 
desired on the opposite surface of the finished 
web. Usually at least one of the heated rolls 
has a smooth surface while the other may be 
1 1 5 textured or smooth depending on the particu- 
lar surface desired for further processing of 
the web. 

For a further understanding of the invention 
reference may be had to the accompanying 
120 drawing which is a schematic representation 
of apparatus suitable for carrying out one 
embodiment of the invention. 

R ferring to the drawing, a web of glass 
mat 4 is fed from a r II 6 through a kniter 
125 over-roll coster including a knife 8 and a 
backup roll 1 0. The coater contains PVC plas- 
tisol or organosol in a coating bank 1 1 end 
coats the top face of th web 4 with the 
plastisol or organosol resin. The backup roll 
130 10 serves to maintain a controlled spacing 
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between the web and the knife. From the 
9 f p P ar ?, tus the ^ travels around a 

2?i/? ad T °l l J 2 ' throu9h a impression 
rtip 14 formed by the roll 12 and a second 
5 heatsd rolf 16 and around the surface of the 
heated roll 16. From the heated roll 16 the 
web, encapsulated in gelled PVC resin, may 
be passed to a conventional oven {not shown) 
for completing the cure of the PVC resin. If 
1U desired a conventional base coat may be 
applied to the web before curing the resin 

The following example is intended to illus- 
trate the practice of the invention without 
limiting the scope thereof. 

15 

Example 

A web of non-woven fiberglass mat approxi- 
mately TS mils thick and having a density of 
1 .0 pound per 100 square feet was processed 

-iu in a continuous operation in the manner de- 
scribed above. The mat has a void volume of 
in excess of 98% with openings averaging 
between about 1 and about 20 mils in the 

*>r InL ^ l ! near dimens ">" artd at least about 

-io 50% of the openings having smallest dimen- 
sions of between about 2 and about 10 mils 
The glass fibers in the mat were a blend of 
fibers having diameters of 7, 13 and 16 
microns and had an average fiber length of 

JU abot f °-75 inch. The mat contained about 20 
^Jw a modified urea-fbrmaldehyde binder 
A PVC plastisol of the following composition 
was applied to the met in a layer about 20 
mils thick at a temperature of 75°F. using a 

db knifo-over-rall coater to thereby saturate the 
mat. 
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PVC homopolymer 
dispersion resin 
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45 Stabilizer 
Diluent 

Polyethylene Glycol 300 
Ti0 2 Pigment 



100 

50 
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The saturated mat was then passed around 
one-helf the circumference of a first polished 
chrome plated roll heated to 330T. with the 
uncoated face of the web contacting the roll. 

?. e I 1 * on9 ^ aff seconds after contacting the 
roll the web passed through a nip between 
the first heated roll and a second heated roil 
where it was subjected to a pressure of ap- 
proximately 30 pounds per lineal inch. The 

SO web released easily from th first roll and 
wrapped around one-half the circumference of 
the second heated roil, which was also a 
polished chrome plated roll heated to 33*F 
The sheet again released freely when removed 

t>t> from the second heated roll. The t tal tim 



was approximately 1* seconds on the first roll 
and 3 seconds on the second roll. The fin- 
ished sheet was totally encapsulat d with 
r sin and was free of pores arid pin holes and 
/u was smoothe on the surface contacted by the 
second roll. 

When the coated web contacted the first 
heated roll line tension of about 4 pounds per 
Iinealinch held it firmly against the roll. Heat 
transferred from the surface of the roll gelled 
the surface of the plastisol with geliation pro- 
ceeding through the mat, thus incorporating 
fibers of the mat in a resin matrix. The com- 
pression nip then forced still fluid plastisol 
BO back into the mat, filling holes and reinforcing 
thin spots. The redistributed plastisol gelled 
quickly in the compression nip and released 
smoothly from the first roll when the web left 
the nip and passed around the second roll 
86 After exiting from the nip, heat from the 
second roll completed the geliation of the 
resin. 

While the invention has been described 
above with respect to certain embodiments 
90 thereof, it will be understood by those skilled 
tn the art that various changes and modifica- 
tions may be made without departing from 
the spirit and scope of the invention. 

95 CLAIMS 

1 . Method for encapsulating an open 
structure fiber web in polyvinylchloride resin 
comprising: 

i rm -J 3 *. 00B * , B heat-curable liquid poryvinyf- 
1 00 chloride plastisol or organosol onto an open 
structure fiber web in an amount sufficient to 
saturate and encapsulate the web; 

(b) gelling resin on a first surface of the 
w ?. b ^ P 33 * 1 ^ the web around a first heated 
105 roll with the first surface of the web in contact 
with the surface of the heated roll; 

{e) v then feeding the web, still in contact 
with the first heated roll, into a compression 
nip formed by said first roll and a second 
1T0 heated roll; 

(d) then passing the web around the sec- 
ond heated roll with the second surface of the 
web in contact with the surface of the second 
_ heated roll to thereby gell resin on the second 
1 15 surface of the web; and 

(6) thereafter completing curing of the 
resin. 

2. Method according to Claim 1 wherein 
the web is saturated with resin during step (a) 

120 of Claim 1. w 

3. Method according to Claim 2 wherein 
the surface of the web passed in contact with 
the. surface of the first heated roll is opposite 

„ ■ *• surface on which the plastisol or organosol 
125 is coated. 

4. Method according to any no of the 
preceding Claims wherein the web is sub- 
jected to a pressure between about 1 5 and 
about 45 pounds per lineal inch in the com- 

1 SO pression nip. 
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5. Method according to any one of the 
preceding Claims wherein the quantity and . 
viscosity of the plastisot or organosol coated 
onto the web is selected to maintain a bead of 

5 resin in the compression nip to act as a 
reservoir of resin to fifl voids or depressions 
on the second surface of the web. 

6. Method according to Claim 5 wherein 
the web is a non-woven mat of glass fibers. 

1 0 7. Method according to Claim 8 wherein: 

(a) the mat has a void volume of at least 
about 98% and weighs between about 1 and 
about 4 pounds per 100 square feet; 

(b) openings in the mat average between 
15 about 1 and about 20 mils in the smallest 

linear dimension with at least 50% of such 
openings having smallest linear dimensions 
between about 2 and about 1 0 mils; and 

(c) the glass fibers making up the mat 
20 have average diameters between about 0.2 

and about 0.8 mils and fiber lengths between 
about 0.2 and about 1 .6 inch. 

8. Method according to any one of the 
preceding Claims wherein viscosity of the 

25 resin as coated onto the web is between about 
500 and about 10,000 centiposes. 

9. Method according to Claim 1 wherein; 

(a) the web is saturated with resin during 
coating of the web according to step (a) of 

30 Claim 1; 

(b) the web is subjected to a pressure 
between about 1 5 and about 45 pounds per 
lineal inch in the compression nip; 

(c) the quantity and viscosity of the plastf- 
35 soi or organosol coated onto the web is se- 
lected to maintain a bead of such plastisol or 
organosol in the compression nip to act as a 
reservoir of coating material to fill depressions 
in the second surface of the web; 

40 (d) the viscosity of the plastisol or organo- 
sol coated onto the web is between about 
500 and about 10,000 centiposes; and 

(e) the web is a non-woven web of glass 
fibers of average diameter between about 0.2 

45 and about 0.8 mils and average fiber lengths 
between about 0.2 and about i\B inch, the 
mat having a weight between about 1 and 
about 4 pounds per hundred square feet a 
void volume of at least about 98% and open- 

50 ings the smallest linear dimensions of which 
average between about 1 and about 20 mils 
in the smallest linear dimension with at least 
about 50% of such openings having smallest 
linear dimensions between about 2 and about 

55 10 mils. 

1 0. Method for encapsulating a glass fiber 
mat in poryvinylchloride resin substantially as 
h rein described with reference to the Exam- 
ple. 
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